The three open clusters Be 15, Be 80, and NGC 2192 have been observed using CCD UBV(RI) C photometry at the San Pedro Mártir Observatory, México within the framework of our open-cluster survey. The fundamental parameters of interstellar reddening, distance, and age have been derived, and also the metallicity for NGC 2192 (solar metallicity has been assumed for the other two). By shifting the colours of Schmidt-Kaler in the (U -B, B-V ) two-colour diagram along the appropriate reddening vector, the interstellar reddenings have been derived as E(B-V ) = 0.23 ± 0.03 mag for Be 15, 1.31 ± 0.05 for Be 80, and 0.16 ± 0.03 for NGC 2192. Evidence is shown for a variable interstellar extinction across the cluster Be 80. For NGC 2192 a nicely consistent fit is obtained for both the interstellar reddening and the metallicity ([F e/H] = −0.31) using simultaneously the F-type and red-clump stars.
clusters can be used to constrain and test the theories of stellar formation and evolution. The detailed comparison between photometric diagrams and theoretical isochrones, calculated from models of stellar evolution, has led to enormous advances in the understanding of stellar structure and evolution, and is still providing very useful information concerning the effects of convective overshooting, chemical compositions, gravitational settling, and radiative accelerations (Meynet et al. 1993 , Kassis et al. 1997 , Michaud et al. 2004 ). These photometric diagrams are also useful in searching for interesting and peculiar stars, such as Be stars, blue stragglers, recently formed stars, and the brightest red giants (Mermilloid 1982a,b; Mermilloid & Mayor 1989; Chavarría-K 1994; Moitinho et al. 2001) .
In these Galactic studies, one of the more severe observational limitations is due to the absence of photometric data for nearly half of the approximately 1500 open clusters known, combined with the lack of homogeneity in the observations and analyses for those clusters which have been studied. These limitations form the crux of various controversies, such as: (1) whether or not there is a metallicity gradient as a function of the Galactocentric radius (Janes 1979 , Twarog et al. 1997 , Carraro et al. 1998 , (2) whether or not there is a vertical metallicity gradient with respect to the Galactic disc (Piatti et al. 1995) , and (3) uncertainties in the characteristics of the Galactic structure, for example the spiral structure (i.e. the number and positions of the various arms).
The catalogue of Lyngå (1987) , which includes distances for 422 open clusters, has constituted the observational basis for a large number of astronomical studies, has led to important conclusions about the Galactic disc, and has been very useful for planning subsequent observations by other astronomers. However, this catalogue has been built from parameters obtained by various authors, with diverse observing techniques, distinct calibrations, and different criteria for determining the stellar ages, rendering it very inhomogeneous and limited for studies requiring precision in the measurement of these fundamental parameters. As an example of the precision and accuracy that one can expect due to the effects of these inhomogeneities, we refer to Janes & Adler (1982) , who found that distance moduli obtained by two or more authors have a mean difference of 0.55 mag (see also WEBDA: http://www.univie.ac.at/webda/navigation.html).
To remedy these inaccuracies, a project ('A UBV(RI)C survey for open clusters of the northern hemisphere') has been developed whose principal objective is to obtain and to analyze in a systematic way a set of CCD data, taken with the UBV(RI)C photometric system, for the more than 300 open clusters visible from the National Astronomical Observatory, San Pedro Mártir (SPM), most of which have been previously unstudied (Schuster et al. 2007; Michel et al. in preparation) . With this photometry, which is homogeneous regarding instrumentation, observing techniques, reduction methods, and analysis, the following will be obtained: (a) a uniform, photometric reference system via open clusters to which other photometric studies can be transformed, (b) an atlas of colour-colour (CC) and 
THE SELECTION OF THE CLUSTERS
The open clusters for our 'quick' survey have been selected from the large (and mostly complete) catalogue of Dias et al. (2002) , ' Optically visible open clusters and Candidates', which is now also available and updated through 2007 at the CDS (Centre de Données Astronomiques de Strasbourg) as catalogue VII/229 (or B/ocl). Our subset of clusters are those observable from SPM (latitude +31
• 44 ′ ) and which have little or no previous studies, such as Be 15 and Be 80 of this paper; a few others which have been analyzed earlier have also been added for comparison purposes, such as NGC 2192 (Tapia-Peralta 2007) . More details concerning the selection of clusters and the project motivation will be presented in the principal, introductory publication of this survey (Michel et al. in preparation) . The three open clusters of this paper, Be 15, Be 80, and NGC 2192 represent a small, carefully selected sample used to test and to define the analysis procedures of this 'quick' survey; these clusters have been well observed, provide probable turn-offs in the G-, B-, and F-type stars, respectively, and include small to moderately large interstellar reddenings.
CCD OBSERVATIONS AND REDUCTIONS
A CCD UBV(RI)C survey of northern open clusters has been undertaken at SPM using always the same instrumental setup (telescope, CCD, filters), observing procedures, reduction methods, and system of standard stars (Landolt 1983 (Landolt , 1992 . The CCD UBV(RI)C observations of this paper have been made exclusively with the 0.84-m f/13 Cassegrain telescope at SPM, during the night of 2001 June 25/26 for the open cluster Be 80, and the nights 2002 February 6/7 and 8/9 for the clusters NGC 2192 and Be 15, respectively. The telescope hosted the filter-wheel 'Mexman' with the SITe 1 (SI003) CCD camera, which has a 1024×1024 square pixel array, with a pixel size of 24µm×24µm; this CCD has nonlinearities less than 0.45 per cent over a wide range, no evidence for fringing even in the I band, and Metachrome II and VISAR coverings to increase sensitivity at the blue and near-ultraviolet wavelengths. This telescope was re-focused before the observation of each open cluster, usually using the V filter of our parfocal set of UBV(RI)C filters. The open clusters have been observed with exposure times of 3 × 240 seconds for the U filter, 3 × 180 for B, 3 × 100 for V , 3 × 100 for R, and 3 × 120 for I; for Be 15 and NGC 2192 extra exposures in the filter U were made to improve the signalto-noise. Also, for Be 80 exposures as short as 10 seconds have been made in the R and I filters to de-saturate the brightest stars of the field, and as short as 25 seconds to de-saturate the brightest stars of Be 15 and NGC 2192.
Each night several standard-star fields from Landolt (1992) were observed to permit the derivation of the photometric transformations to the system of Johnson-Cousins and the coefficients of the atmospheric extinction. For the June 2001 observing run, six Landolt groups were used, containing 23 different standard stars: PG1633+099 (5 stars), MARK A (4 stars), PG1528+062 (3 stars), PG1530+057 (3 stars), PG1525-071 (4 stars), and PG1657+078 (4 stars), with a range in (B-V ) from −0.252 to +1.134, in (U -B) from −1.091 to +1.138, and in (V -I) from −0.296 to +1.138. Thirteen to 25 observations of these Landolt standards were made per night. For the February 2002 run eight Landolt groups were employed, containing 35 different standard stars: PG1047+003 (4 stars), PG1323-086 (5 stars), SA95 (5 stars), SA107 (4 stars), PG0942-029 (5 stars), SA104 (4 stars), PG0918+029 (5 stars), and PG1528+062 (3 stars), with a range in (B-V ) from −0.294 to +1.412, in (U -B) from −1.175 to +1.265, and in (V -I) from −0.280 to +1.761. Fifty-two to 72 observations of these Landolt standards were made per night, except one night cut short by clouds, when only 15 observations were managed. The standard-star fields have been observed with exposures of 1×240 seconds for the U filter, 1 × 120 for B, 1 × 60 for V, 1 × 60 for R, and 1 × 60 for I.
Usually one, or more, Landolt fields were re-observed with an air-mass range of at least 0.70 in order to measure the coefficients of the atmospheric extinction. For example, the night when Be 80 was observed, an approximate airmass range of 1.29 was achieved, and a range of 1.26 for NGC 2192. Due to the wide band-passes of these JohnsonCousins filters, second-order colour terms were included in these atmospheric-extinction corrections. For the large airmass observations required for an atmospheric-extinction determination, the filters were frequently observed with both forward and backward sequences (i.e. UBVRIIRVBU ); this was occasionally done also for other standard-star fields to increase the accuracy, precision, and observing efficiency of the photometric observations. The usual calibration procedures for CCD photometry have been carried out during each of our observing runs. Fifty to a hundred 'bias' exposures have been made each night, and fifty or more 'darks' during each run with exposures of 4-15 minutes, according to the longest of our stellar exposures; these 'darks' were usually made during the non-photometric nights. Flat fields were obtained at the beginning and end of the nights by observing a clear patch of sky; at least 5 flat fields were obtained for each filter per night with exposures greater than 5 seconds, and with small offsets on the sky between each flat-field exposure.
The data reductions of this CCD photometry have been carried out using the usual techniques and packages of IRAF.
1 Aperature photometry and PSF photometry have been used for handling the standard-star and cluster-star observations, respectively (Howell 1989 (Howell , 1990 Stetson 1987 Stetson , 1990 . More details concerning the instrumentation and the observing and reduction procedures of this project will be given in an introductory paper (Michel et al. in preparation) .
For the analyses of these open clusters, an awk macro, 'elipse', has been developed which allows us to concentrate on the centre of a cluster, as defined by visual inspection in a visual (V ) or red (R) image, helping to increase the contrast of the cluster with respect to the surrounding fields in the various colour-colour (CC) and colour-magnitude (CM) diagrams. This macro defines an elliptical area on the image, and when applied to the CCD data file, retains all stars within this elliptical area for further analyses and excludes all stars outside this area. The input parameters of this macro are the centre of the ellipse (X,Y coordinates in pixels), the major and minor axes of the ellipse in pixels, and an angle of rotation in degrees. This macro has been used interactively by selecting the input parameters, then plotting the resulting elliptical field, and finally iterating to a more concentrated central region as seen in the visual or red image. This ellipse has been fit as tightly as possible to each cluster while still including all obvious visible members. This process is somewhat subjective, and has been applied prior to the plotting of any CC or CM diagrams.
A java-based computer program ('SAFE' by J. McFarland, 2009 ) has also been utilized for the visualization and analysis of the photometric data of these open clusters (Schuster et al. 2007 ). This system is capable of displaying each cluster's data simultaneously in different CC and CM diagrams and has an interactive way to identify a star, or group of stars, in one diagram and to see were it falls in the other diagrams, thus facilitating the elimination of field stars and the apperception of cluster features. This program is capable of displaying up to 16 different diagrams for one cluster while processing up to 20 clusters at the same time.
X and Y positions (in pixels), and standard UBVRI CCD photometry and observing errors for the open clusters Be 15, Be 80 and NGC 2192 are presented in Tables 1-3, respectively.
BERKELEY 15
Be 15 is located in the constellation Auriga, in the Galactic anti-centre direction (ℓ, b = 162.27
• , +01.61 • ), has an apparent diameter of about 5.0 arcmin (Lyngå 1987) , and was classified as II-2-p by Trumpler (1930) and reclassified as I-2-m by Lyngå (1987) , indicating a medium to poor cluster ( 50-100 stars) with a moderate central condensation, and a medium luminosity contrast with respect to the surrounding fields. Lyngå (1987) gives ≈ 15.0 mag as the visual magnitude of its brightest star, and this cluster has also been designated as OCl 414 and C 0458+443 in Simbad.
For the cluster Be 15, the macro 'elipse' has been used to retain a nearly circular region for the photometric analyses (see Fig. 1 ): the centre at (487, 482) pixels; a north-south axis of 256 pixels (1.68 arcmin); an east-west axis of 259 pixels (1.70 arcmin); and a position angle of +85
• . The total field of view of the SITe1 CCD at the 0.84-m telescope is 6.72 × 6.72 square arcmin.
Colour-colour diagram, (U -B) versus (B-V )
The (U -B) versus (B-V ) diagram of this open cluster is presented in Fig. 2 together with the Schmidt-Kaler (1982) Table 1 . Standard UBVRI CCD photometry and observing errors for the open cluster Be 15. The columns give successively the following: X and Y (pixels), the position of a star in the CCD field; U, B, V, R, and I (magnitudes), the standard photometry of this star; and σ U , σ B , σ V , σ R , and σ I (magnitudes), photometric errors as provided by IRAF. Values of '99.999' indicate photometry that was not measurable, mainly due to faintness in the 'U' or 'B' bands or due to image defects. This is a sample of the full table which is available in the online version of the article. Table 2 . The same as Table 1 but for Be 80. This is a sample of the full table which is available in the online version of the article. ble binary stars, and also due to the probable inclusion of background stars with greater interstellar reddening. Since this is an older cluster lacking F-type stars, no means for estimating an ultraviolet excess, δ(U -B) or δ0.6, is available, and so a solar metallicity, Z = 0.019, has been assumed for Be 15. Lata et al. (2004) also studied Be 15 in this same (U -B) versus (B-V ) diagram from CCD UBVRI photometry, but they fitted to the B-type main-sequence stars of SchmidtKaler (1982) obtaining a reddening of E(B-V ) = +0.88, much larger than our result. In support of our interstel- This cluster has been fit to the isochrones of Girardi et al. (2000) according to the interstellar reddening determined above in the CC diagram of Fig. 2 , E(B-V ) = +0.23; [F e/H] = 0.00 dex has been assumed. The distance modulus of Be 15 has been determined by fitting vertically the cluster to the isochrones at the intermediate magnitudes of the main sequence, 16.5 V 18.5 mag, and the age by fitting the turn-off of the cluster at the brighter magnitudes, 13.0 V 16.0; two possible ages solutions are suggested depending on the membership of three brighter stars. Photometric error bars, and the reddening vector corresponding to E(B-V ) = +0.23 mag are also shown lar reddening estimate, the interstellar extinction maps of Neckel & Klare (1980) indicate AV ≈ 0.80 mag, according to their Figs 5b and 6c, for the Galactic longitude and latitude of Be 15, and for the distance derived in our next Section 4.2 (d ≈ 1.2 kpc). This visual absorption corresponds to E(B-V ) ≈ +0.28 mag, much closer to our result than to that of Lata et al. (2004) . In addition, the reddening value of Be 15 has been derived from the dust maps of Schlegel, Finkbeiner & Davis (1998; hereafter, SFD) , which are based on the COBE/DIRBE and IRAS/ISSA maps and take into account the dust absorption all the way to infinity. A E(B-V)(ℓ, b)∞ value of 1.22 for Be 15 has been taken from SFD maps using the web pages of NED 2 . This value to infinity has been reduced slightly according to the 2 http://nedwww.ipac.caltech.edu/forms/calculator.html This cluster has been fit to the isochrones of Girardi et al. (2000) according to the interstellar reddening determined above in the CC diagram of Fig. 2 , E(B-V ) = +0.23 mag; [F e/H] = 0.00 dex has been assumed. Other details as in Fig. 3 corrections discussed in Arce & Goodman (1999) , Bonifacio, Monai & Beers (2000), and Schuster et al. (2004) . Then the final reddening for a given star is reduced again by a factor {1 − exp[−d sin |b|/H]}, where b, d, and H are the Galactic latitude, the distance from the observer to the object, and the scale height of the dust layer in the Galaxy, respectively; H = 125 pc has been assumed here (Bonifacio, Monai & Beers 2000) . For Be 15 this estimated interstellar reddening works out as E(B-V ) = +0.24, again much closer to our value than to that of Lata et al. (2004) . However, the 3 kpc distance of Lata et al. (2004) is also much larger than ours leading to larger AV and E(B-V ) values from Neckel & Klare and from SFD, ≈ 2.5 mag, i.e. E(B-V ) ≈ +0.81 mag (good agreement with Lata et al.'s result), and 0.49 mag (not so good agreement), respectively. So, we prefer our small reddening solution due to the better fit to the slope of the Schmidt-Kaler colours in 
Colour-magnitude diagrams
In Figs 3 and 4 are shown the CM diagrams, (V, B-V ) and (V, V -R), respectively, employed for Be 15 to determine its distance and age. In these CM diagrams the observations have been fit to the isochrones of Girardi et al. (2000) using the interstellar reddening determined above, E(B-V ) = 0.23 mag, which converts to Av = 0.71 mag, assuming RV = 3.1, and E(V -R) = 0.13 mag, according to the reddening ratios found in Straizys (1995) , E(V -R) = 0.56E(B-V ). Solar metallicity has been assumed.
For both these CM diagrams the distance moduli have been determined by shifting the reddening-corrected isochrones vertically to fit the observed V magnitudes at intermediate values, 16.5 V 185 mag. At these intermediate magnitudes the cluster main sequence is more inclined (i.e. less vertical) than at the brighter magnitudes, but still with fairly small photometric errores, allowing an accurate fit. Both diagrams give a distance modulus of (V -MV)o = 10.4 mag with an estimated uncertainty of about ±0.1 mag. Likewise, both diagrams have been used to estimate the cluster ages by fitting the cluster turn-offs to the isochrones at the brighter magnitudes, 13.0 V 16.0 mag. Both CM diagrams indicate a rather large uncertainty in the cluster age, depending on whether the three brightest stars, V ≈ 13.5 mag, are members or not. For this reason two possible age solutions are indicated in each CM diagram, both with a pair of isochrones. In both cases the younger age solution corresponds to log(age) ∼ = 9.35-9.45 by fitting to these three brightest stars, and an older solution to log(age) ∼ = 9.90-10.05 by fitting to a clump of apparent turn-off stars about 1.5 mag fainter. The double isochrones plotted help to appreciate the uncertainties in these (logarithmic) age estimates, ≈ ±0.05 dex. In Figs 3 and 4 , photometric error bars, and the reddening vector corresponding to E(B-V ) = +0.23 mag are also shown. The results from these two CM diagrams concerning the distance modulus and age are very consistent. A definitive age for Be 15 from our CCD photometry must await radial velocity and/or proper motion studies to determine the membership, or not, of the brightest stars in the field of Be 15.
As mentioned above, the results of Sujatha et al. (2004) agree very well with ours. They obtain a distance modulus of 10.5 mag, and log(age) ≈ 9.7. On the other hand, Lata et al. (2004) obtain a large-distance/small-age solution for Be 15: (V -MV)o = 12.4 mag and log(age) = 8.5, since they fit Be 15 to the B-type main-sequence stars of Schmidt-Kaler (1982) The ellipse encloses the region studied in this publication, and the two small circles mark the brightest two stars in this elliptical region. The second brightest is most surely a foreground star as seen in Figs 6, 8, and 9, while the bightest is that unusual star far to the right in Fig. 6 . North is up, and east to the left in this presentation reddening, and so provides confidence in our results for a small-reddening/small-distance/large-age solution for Be 15.
On the other hand, most recently Maciejewski & Niedzielski (2007) have also studied this cluster, but using only two-filter (BV ), wide-field CCD photometry with only a single CM diagram used to derive all the cluster parameters (distance modulus, reddening, and age) by means of χ 2 fitting to the solar-metallicity isochrones of Bertelli et al. (1994) . It is obvious in the Be 15 panel of their Fig. 2 that their decontamination of the field of Be 15 has been only partially successful, due to the remaining presence of field redgiant stars and also anomalous stars which extend beyond the main sequence of this cluster. Maciejewski & Niedzielski obtain a large-reddening/large-distance/small-age solution for Be 15, similar to that of Lata et al. (2004) : E(B-V ) = 1.01 ± 0.15 mag, (V -MV)o = 12.15 ± 0.4 mag, and log(age) = 8.7 ± 0.1.
BERKELEY 80
This open cluster is located in the constellation Aquila, in the Galactic central region (ℓ, b = 32.18
• , −01.21 • ), has an apparent diameter of 3-4 arcmin (Dias et al. 2002; Lyngå 1987) , was classified as II-2-p by Trumpler (1930) and reclassified as II-1-p by Lyngå (1987) , indicating a poor cluster ( 50 stars) with a little central condensation, and a narrow to medium luminosity contrast with respect to the surrounding fields. Lyngå (1987) gives ≈ 15.0 mag as the visual magnitude of the brightest star. This cluster has also been • from the Serpens Cauda dark band of the Milky Way, and contains the infrared source IRAS18518-0117 at the very southern edge of our elliptical study area (cf . Fig. 5 ); this IR source is the brightest object of our I images of Be 80, fourth brightest in the R images of the study area, quite faint in the visual (V ≈ 17.45 mag), and essentially undetected in B and U . To improve the contrast and visibility of this cluster in the various CC and CM diagrams an elongated ellipse containing the central region of Be 80 has been defined with the macro 'elipse' (see Fig. 5 ); this cluster appears very prolonged in all of its images: centre at (520,460) pixels, north-south axis 110 pixels (0.72 arcmin), east-west axis 240 pixels (1.58 arcmin), and a rotation of 105 • , from north toward east. Fig. 6 together with the Schmidt-Kaler (1982) main-sequence colours, which has been fit to the B-type stars providing an interstellar reddening of E(B-V ) = 1.31 ± 0.05 mag for Be 80. Only stars with photometric errors less than 0.10 mag for the colour (U -B) have been plotted to compensate for the low sensitivity of this CCD in the ultraviolet, and only stars within the ellipse of Fig. 5 have been included. Photometric error bars, and the reddening vector corresponding to E(B-V ) = +1.31 mag are also shown in Fig. 6 . Due to the large interstellar reddening of this cluster, the reddening fit of Fig. 6 has been done with the equation E(U -B) = 0.72E(B-V ) + 0.05E(B-V ) 2 , including the second-order term, which increases the final reddening value by about 0.03 mag. The points of Fig. 6 show considerable scatter about the Schmidt-Kaler main-sequence line suggesting variable interstellar extinction at this region of the sky as discussed in the next section. Carraro et al. (2005) have also studied Be 80 using CCD BV I photometry and have estimated a reddening of E(B-V ) = 1.10±0.05 mag by matching several CM diagrams with the same isochrones of Girardi et al. (2000) . They apparently adjusted simultaneously for the reddening, distance modulus, and age in these CM diagrams, assuming also a solar metallicity. Since they did not observe Be 80 in the ultraviolet, they could not make use of the (U -B, B-V ) diagram as we have done here. Using Figs 5a and 6ℓ from Neckel & Klare (1980) and a distance of 1.3-1.4 kpc (from Section 5.3 below, V -MV ∼ = 10.75 mag), AV(r) ∼ = 4.0 mag is estimated from their reddening maps, which agrees satisfactorily with our value of AV = 3.1E(B-V ) = 4.06 mag.
Colour-colour diagram, (U -B) versus (B-V ) The (U -B) versus (B-V ) diagram of this open cluster is presented in
In Fig. 5 the two brightest stars of the ellipse are indicated with small circles. Star No. 1 is the brightest, falls at the lower centre of the ellipse, and far to the right in Fig. 6 . Star No. 2 is the second brightest, is located at the right edge of the ellipse, and far to the left in Fig. 6 . Star 2 is a foreground star with a smaller distance and less inter- 
Probable variable interstellar extinction
The reddening solution for Be 80 has been obtained by fitting the Schmidt-Kaler (1982) main-sequence colours to those 22 stars falling within the ellipse of this cluster's approximate shape (Fig. 5) and having the smaller photometric observing errors in the colour (U -B) (σ (U −B) < 0.10 mag), by assuming that these stars are B-type stars, and by excluding the two extreme stars mentioned above. This fit has given a large value for the interstellar reddening (E(B-V ) = 1.31 mag), but the stars show a rather large scatter, ≈ 0.20 mag, about the Schmidt-Kaler line in this CC diagram (Fig. 6) , suggesting variable interstellar, or intracluster, extinction across this object.
In Fig. 7 the scatter of this CC diagram, measured along a reddening vector, is plotted as a function of the northsouth (or X-axis) postion of a star in pixels. Structure is clearly seen with a minimum in the reddening for a band of pixels from about 440 to 550; this 0.72 arcmin band runs approximately east-west. To the north-west three stars have larger reddenings, and to the south-east 10 stars show increasing reddening with increasing pixel value. A plot of this scatter against Y, the east-west position in pixels, shows no This cluster has been fit to the isochrones of Girardi et al. (2000) using E(B-V ) = 1.31 mag and a metallicity of [F e/H] = 0.00 dex. Other details as in Fig. 8 clear structure. A colour plot against (X, Y) shows that this minimum in reddening runs approximately east-northeast to west-south-west, slightly skewed, ≈ 30 • , with respect to to the major axis of the elliptical study area, but many more stars with precise values of E(B-V ) are needed for any firm conclusions. The amplitude of this scatter in Fig. 7 is 0.184 mag, corresponding to ∆E(B-V ) ∼ = 0.15 mag, and ∆Av ∼ = 0.46 mag. This structure suggests the possibility that this cluster is a phantom cluster caused by an extinction minimum in the interstellar medium allowing us to see more background stars. However, the appearance of our CM diagrams for this region (in the next section) does indicate that there is an open cluster here, and CM diagrams from 2MASS (Skrutskie et al. 2006) , such as (K, K-J), also suggest the presence of a cluster. Only much deeper UBV CCD data for this region, providing many more stars with good errors in (U -B) for mapping the interstellar extinction with better extent and spatial resolution, could help us to understand the variable interstellar absorption of this interesting region.
Colour-magnitude diagrams
In Figs 8 and 9 are shown two of the CM diagrams examined for Be 80 to determine its distance and age, the (V, V -R) and the (V, V -I), respectively. These redder CM diagrams have been preferred in order to mitigate the effects of the large and variable interstellar reddening of this cluster. In these diagrams the CCD observations of this cluster have been fit to the isochrones of Girardi et al. (2000) according to the interstellar reddening determined above E(B-V ) = 1.31 mag, which converts to Av = 4.06, E(V -R) = 0.73, and E(V - Figure 10 . Visual image of the open cluster NGC 2192, as seen on the DPSS. The ellipse encloses the region studied in this publication. North is up and east to the left I) = 1.64 mag, according to the reddening ratios of Straizys (1995) , E(V -R) = 0.56E(B-V ) and E(V -I) = 1.25E(B-V ). Solar metallicity has been assumed, since F-type stars are not available for measuring an ultraviolet excess.
The distance moduli have been determined by shifting the reddening-corrected isochrones vertically to fit the observed V magnitudes at intermediate values, 16.5 V 18.0 mag. The (V, V -R) diagram provides a distance modulus of (V -MV)o = 10.8 mag, while the (V, V -I) gives (V -MV)o = 10.7, both with uncertainties of ±0.1 mag. Likewise, both diagrams have been used to estimate the cluster age by fitting the cluster turn-offs to the isochrones at the brighter magnitudes, 14.0 V 16.0. Both the (V, V -R) and (V, V -I) diagrams give age estimates of 8.55 log(age) 8.65. Again two isochrones are plotted in each of the diagrams to give a feeling for the uncertainties involved here, and again the results from these two CM diagrams concerning the distance modulus and age are very consistent.
When comparing our results to those of Carraro et al. (2005) , if we compare our apparent distance modulus of V -MV = 10.75 + AV = 14.81 ± 0.1 mag to their apparent value of 14.8 ± 0.2, an almost perfect agreement is found. So, the only difference is that between the two values for the interstellar reddening, E(B-V ) = +1.31 mag (ours) and +1.10 (theirs).
NGC 2192
This open cluster is located in the constellation Auriga, in the Galactic anti-centre direction (ℓ, b = 173.42
• , +10.65 and reclassified as II-2-m by Lyngå (1987) , indicating a medium to poor cluster ( 50-100 stars) with a little or no central condensation, and a narrow to medium luminosity contrast with respect to the surrounding fields. Lyngå (1987) gives 45 as the number of member stars, ≈ 14.0 mag as the visual magnitude of the brightest star, and 10.7 mag as the total visual magnitude of this cluster. This cluster has also been designated C 0611+398 and Cl Melotte 42 in Simbad. To concentrate on the central region in order to increase contrast with respect to the surrounding field, the awk macro 'elipse' has been applied to extract those stars centred at (570,460) pixels with an elliptical form of 260 pixels north-south (1.71 arcmin), 290 pixels east-west (1.90 arcmin), and a rotation of +55
• , from north toward east (see Fig. 10 ).
NGC 2192 is one of 72 open clusters having the most accurately determined parameters, selected by Paunzen & Netopil (2006) The (U -B) versus (B-V ) diagram of this open cluster allows a nicely consistent fit for both the interstellar reddening and the metallicity using simultaneously the F-type stars and the red-clump stars (cf. Fig. 11 ). The Schmidt-Kaler (1982) main-sequence colours are fit to the F-type stars with the same interstellar reddening, E(B-V ) = 0.16 ± 0.03 mag, as used to fit the red-clump stars to the SchmidtKaler giant colours. However, there is one complication in that the best fit between the F-type stars and the SchmidtKaler main sequence occurs for a slight ultraviolet excess of δ(0.44) = +0.08 mag, but this value agrees very well with the resulting ultraviolet excess at the red-clump stars when compared to the Schmidt-Kaler giant colours for this same interstellar reddening. The resulting red-clump ultraviolet excess of δ(B-V ) ≈ +0.09 mag agrees very well with that seen at the F-type stars according to the normalization of these excesses as a function of B-V , given in Table 1A of Sandage (1969) . The top of the F-star hump for the Schmidt-Kaler (U -B) vs (B-V ) relation corresponds to (B-V ) = +0.44 mag (unreddened), while the red-clump stars to (B-V ) ≈ +0.90 mag (unreddened). According to Table 1A of Sandage both excesses correct to δ(0.6) ≈ +0.089 mag at (B-V ) = +0.60 mag, which is that (B-V ) value at which most [F e/H] calibrations of the UBV(RI)C photometric system have been made. From equation (8) 
Colour-magnitude diagrams
Figs 12 and 13 show two of the CM diagrams examined to determine the distance and age for NGC 2192, the (V, B-V ) and the (V, V -I), respectively. In these diagrams the observations have been fit to the isochrones of Girardi et al. (2000) according to the E(B-V ) = +0.16 mag and [F e/H] = −0.31 dex (Z = 0.008) obtained in Section 6.1. E(B-V ) = +0.16 mag converts to Av = 0.496 mag and E(V -I) = +0.20 mag, according to the reddening ratios found in Straizys (1995) . For both CM diagrams of Figs. 12 and 13, the distance moduli have been determined by shifting the reddeningcorrected isochrones vertically until they fit the observed V magnitudes at intermediate values, 17.0 V 18.5 mag. The (V, B-V ) and (V, V -I) diagrams give distance moduli of (V -MV)o = 12.6 mag and 12.8, respectively. Likewise, both CM diagrams have been used to estimate the cluster ages by fitting the cluster turn-offs to the isochrones at the brighter magnitudes, 14.5 V 16.5. Both diagrams indicate a cluster age in the range, 9.10 log(age) 9.20 as shown by the multiple isochrones plotted: log(age) = 9.10, 9.15, and 9.20; these multiple isochrones also help to estimate the uncertainties in these (logarithmic) age estimates, ≈ ±0.05 dex. These ages of log(age) ≈ 9.10-9.20 also provide a fairly good fit to the red-clump stars, as seen in both figures. Also, our values for the distance modulus and age of NGC 2192 agree very well, within the estimated observational errors, with those derived by Park & Lee (1999) : 12.7 ± 0.2 mag and 9.04 ± 0.06, respectively. Maciejewski & Niedzielski (2007) have also studied NGC 2192 using wide-field BV CCD photometry and only a single CM diagram (V, B-V ) to obtain the interstellar reddening, distance modulus, and age using a χ 2 fitting to the solar metallicity isochrones of Bertelli et al. (1994) . In the NGC 2192 panel of their Fig. 2 , it is clear that their decontamination procedure has worked much better for this cluster. Due to the differences in metaliicity and procedure, they have obtained cluster parameters different from those of this paper and of Park & Lee (1999) : E(B-V ) = 0.04 ± 0.13 mag, (V -MV)o = 12.0 ± 0.5 mag, and log(age) = 9.3 ± 0.1.
DISCUSSION AND CONCLUSIONS
In Table 4 are summarized the results from this study. When the San Pedro Mártir open cluster survey began, only the cluster NGC 2192 had previous studies (Park & Lee 1999) , but in the meantime three studies for Be 15 (Sujatha et al. 2004; Lata et al. 2004; Maciejewski & Niedzielski 2007) have appeared as well as one for Be 80 (Carraro et al. 2005) , and another for NGC 2192 (Maciejewski & Niedzielski 2007) . Our results for NGC 2192 agree well with those from Park & Lee for all parameters: reddening, metallicity, distance, and age, as can be seen in Table 4 ; but we disagree somewhat with Maciejewski & Niedzielski (2007) due to a difference in the assumed metallicity (they assume Z = 0.019) and due to their use of only a single CM diagram to derive all parameters, i.e. no CC diagram to estimate the interstellar reddening. For Be 15 our results agree fairly well with those of Sujatha et al. (2004) despite a difference in our derived reddening. Our results do not agree with those from Lata et al. (2004) and Maciejewski & Niedzielski (2007) due mainly to the fact that they fit the main sequence to earlytype, main-sequence colours, while we have fit to the G-type, main-sequence colours of Schmidt-Kaler (1982) . For Be 80 our apparent distance modulus and age agree very well with those from Carraro et al. (2005) , but our distances do not agree, mainly due to differing values for the interstellar reddening. They have fit isochrones of Girardi et al. (2000) to several CM diagrams from BV I photometry to estimate simultaneously the distance modulus, reddening, and age, while we have used the (U -B, B-V ) diagram to separate the reddening solution from that for the distance modulus and age, providing a more independent and reliable result.
Conclusions
(i) Our best values for the interstellar reddening, distance modulus, and log(age) for Be 15 are E(B-V ) = 0.23 ± 0.03 mag, (V -MV)o = 10.4 ± 0.1 mag, and log(age) ∼ = 9.35 ± 0.05 mag or 9.95 ± 0.05, respectively. The two possible solutions for the cluster age of Be 15 depend upon the membership, or no, of the three brightest stars, as seen in Figs 3 and 4. (ii) Our results for Be 15 agree well with those of Sujatha et al. (2004), who employ the more independent (B-I) vs (B-V ) technique given by Natali et al. (1994) for determing the interstellar reddening, but do not agree well with the results of Lata et al. (2004) nor with those of Maciejewski & Niedzielski (2007) ; the former have fit the mainsequence stars of Be 15 to the B-type, main-sequence colours of Schmidt-Kaler (1982) , while the latter to the early-type isochrones of Bertelli et al. (1994) ; we have fit Be 15 to the G-type, main-sequence colours of Schmidt-Kaler. This suggests the need for spectroscopy for the brighter stars of Be 15 to determine the membership of the brightest stars using radial velocity measurements, and spectral-type classifications to know whether the brighter members are in fact G-types or B-types.
(iii) Our best values for the interstellar reddening, distance modulus, and log(age) for Be 80 are E(B-V ) = 1.31±0.05 mag, (V -MV)o = 10.75±0.1 mag, and log(age) ∼ = 8.60 ± 0.05, respectively. Our value for the reddening is in good agreement with that derived from the extinction maps of Neckel & Klare (1980) . Our apparent distance modulus and age agree very well with the values of Carraro, the main difference between our solutions is the interstellar reddening; they obtain E(B-V ) = 1.10 ± 0.05 mag.
(iv) Clear evidence for variability of the interstellar extinction across the face of the open cluster Be 80 has been detected. The maximum of this change occurs approximately in the north-south direction, and the reddening has a minimum with a width of about 0.72 arcmin, running approximately east-north-east to west-south-west, slightly north of the cluster's centre, and slightly skewed, ≈ 30
• , with respect to to the major axis of our elliptical study area. Much deeper CCD UBV(RI)C photometry is recommended to map more thoroughly the interstellar extinction in the vicinity of Be 80 and to study the structure of the interstellar, or intracluster, reddening of this interesting region.
(v) A very consistent and simultaneous solution for the interstellar reddening and metallicity of NGC 2192, E(B-V ) = +0.16 ± 0.03 mag and [F e/H] = −0.31 ± 0.05, is obtained from the CC (U -B, B-V ) diagram using both the F-type and the red-clump stars. Park & Lee (1999) obtained this identical metallicity by means of a similar study using CCD UBVI photometry; they obtained a slightly larger reddening of E(B-V ) = +0.20 ± 0.03 mag. Our distance modulus for NGC 2192, (V -MV)o = 12.7 ± 0.1 mag, from Figs 12 and 13, agrees very well with that from Park & Lee (1999) , (V -MV)o = 12.7 ± 0.2 mag. The ages also agree within the quoted errors, log(age) = 9.15 ± 0.05 from this paper, and log(age) = 9.04 ± 0.06 from Park & Lee.
(vi) Our results for NGC 2192 do not agree as well with those from Maciejewski & Niedzielski (2007) , but they use only a single CM diagram (V, B-V ) to estimate all cluster parameters, i.e. no CC diagram for the interstellar reddening, and assume a solar metallicity for the isochrones. Table 4 . The inferred fundamental parameters of the three open clusters. The cluster name and Galactic coordinates are presented in Columns 1 and 2, respectively. The derived reddening E(B-V ) together with its uncertainty is given in Column 3, and the metallicity and heavy-element abundances, [F e/H] and (Z), in Columns 4 and 5, respectively. The average values of the distance modulus, (V -M V )o, heliocentric distance (pc), and log(age) (age in years), together with their uncertainties, are listed in Columns 6, 7, and 8, respectively. The corresponding references from the literature are shown in Column 9. 
